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Lancing Device End Cap with Flexing Contact Elements

Cross-Reference to Related Application

[0001] This application claims the benefit of U.S. Provisional Patent Application
Serial No. 60/503,839, filed September 1 8, 2003, the entirety of which is hereby
incorporated herein by reference for all purposes.

Technical Field

[0002] The present invention relates generally to medical devices and procedures
and more particularly to lancing devices for sampling blood or other bodily fluids The'
invention more particularly relates to an end cap for use in conjunction with a lancing
dev,ce that allows for the collection of an increased volume of blood or bodily fluid to be
sampled.

Background of the invention ,

[0003] Many medical procedures require puncturing of the skin, and sometimes
underlying tissues, of a human or animal subject. For example, a sharp lancet tip is
commonly used to puncture the subject's skin for sampling of blood orotherbody fluid as
for example in blood glucose monitoring by diabetics. Generally, lancet blades or needles

pa.n to the patient. A lancet having a sharp lancing tip typically is mounted, permanently or
releasably, to the drive mechanism of a lancing device. The drive mechanism includes one
or more spnngs, cams, motors, or other mechanism(s) for moving the lancing tip from a
retracted position shielded within a housing of the lancing device to an extended posrtion
outside of the housing for lancing the subject's skin. The lancing device may also include a
ooctang mechanism for arming the drive mechanism, and/or a triggering mechanism for
finng the device. The housing of the lancing device typically includes an endcap with an
open.ng through which the lancing tip extends in its extended position. The endcap may
be releasably or permanently attached to the remainder of the housing, orcan comprise an
integral part of the housing.
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roo041 One common problem that has been found to exist with many known lancets

.

and lancing devices is the closure ofthe puncture site before an adequate volume of blood

has been collected. Premature closure of the puncture requires additional blood to be

drawn from the patient, often in a separate and sometimes less desirable location, resultmg

in an increase in pain and stress to the subject. Costs also increase, as multiple lancets

are required to acquire an adequate sample. This is particularly the case when alternate

sampling sites other than the fingertips, such as for example the forearm or earlobe. are

,anced Lancing at such alternate sampling sites may be desirable because repeated

,ancing of the fingertips can result in callous formation, leading to less consistent samplmg

and decreased sensitivity of the fingertips. In addition, the fingertips have a greater density

of nerve endings than alternate sampling sites, resulting in greater pain sensation from

fingertip lancing than lancing at alternate sites. To increase patient compliance with a

prescribed sampling regimen, it is desirab.e to minimize pain resulting from the lancmg

operation However, because alternate sites typically contain a lower density of cap.llar.es

oradeepercapil.ary bed than the fingertips, alternate sampling srtes often yield insufficent

sample sizes or are prone to premature closure.

[0005] Attempts have been made to provide lancing devices that inhibit premature

closure of the puncture site and yield increased sample size. Such attempts have included

the-use-of-^tim^^^

around the puncture srte to "milk" the wound. Although utilizing the aforementioned

pumping sequence may allow a larger sample to be collected before closure of the

puncture site, occasionally a sample is still insufficient, and another lancing operate to

collect blood or analytic fluid is required. Additionally, the repeated application and release

of pressure from such pumping can result in contact between the sample and the lancmg

device, smearing and/or contaminating the sample and necessitating another lancmg

operation, and/or can lead to bruising of the tissue surrounding the sampling site. Also, the

provision of a translationally mounted stimulator member results in increased complexrty

and cost of the lancing device.



WO 2005/034778
PCT/US2004/024280

[0006] Thus it can be seen that needs exist for improved lancing devices and
methods to facilitate increased sample volume of blood or other analytic fluid, and to

prevent premature closure of the wound at the sampling site. Needs further exist for such
mechanisms and methods that are readily adaptable to current lancing devices and
procedures, and which can be utilized for lancing at fingertip as welt as alternate sample
collection sites.

Summary of the Invention

[0007] In exampleforms, the present invention isan endcapfora lancing device that

enables collection of an increased volume of blood or other body fluid to be sampled from
a sampling site of a human or animal subject. The device of the present invention is

suitable for use at fingertip sampling sites, but is also we/I suited for use at alternate

sampling sites such as the forearm and/or eartobe. In further embodiments, the invention
is a sampling method for increasing collected sample size of blood or other body fluid from
a sampling site.

[0008J In one aspect, the present invention is an endcap for a lancing device. The
endcap preferably has a first end for connection to the lancing device, a second end for
contacting the skin around a sampling site, and at least one flexible finger extending toward
ttie.sfi(X3nd.erid-fbr-contacting.and manipulating the-skinat the-sampTing-site.

[0009J In another aspect, the invention is a lancing device for collecting a sample of
body fluid from a sampling site on the skin of a subject. The lancing device preferably
includes a lancet and a housing comprising an endcap, the lancet being movable between
a first position within the housing and a second position wherein at least a sharp tip portion
of the lancet extends through the endcap. The endcap preferably includes at least one
flexible contact element for contacting and manipulating the skin at the sampling site.

[00010J In still another aspect, the invention is a lancing device having an opening for

passing at least a sharp tip portion of a lancet therethrough, and a contact face
surrounding the opening for contact against the skin around a sampling site. The lancing
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device preferably also includes at least one flexible member having a free end extending

beyond the contact face in its unflexed state.

[0001 1] In another aspect, the invention is a method of lancing skin to collect a fluid

sample, the method preferably including the steps of pressing a lancing device into contact

with the skin adjacent a sampling site, lancing the skin at the sampling site, and actuating

at least one flexible finger to flex and manipulate tissue adjacent the sampling site.

[00012] These and other aspects, features and advantages of the invention will be

understood with reference to the drawing figures and detailed description herein, and will

be realized by means of the various elements and combinations particularly pointed out in

the appended claims. It is to be understood that both the foregoing general description

and the following brief description of the drawings and detailed description of the invention

are exemplary and explanatory of preferred embodiments of the invention, and are not

restrictive of the invention, as claimed.

Brief Description of the Drawings

[00013] FIGURES 1a-1c show perspective views of endcaps for a lancing device,

according to example embodiments of the present invention.

[00014J FIGURES 2a and 2b show.perspective and side views of an endcap for a

lancing device according to another example embodiment of the present invention.

[0001 5] FIGURES 3a and 3b show perspective and side views of an endcap for a

lancing device according to a further example embodiment of the present invention.

[0001 6] FIGURES 4a and 4b show perspective and side views of an endcap for a

lancing device according to another example embodiment of the present invention.

[0001 7] FIGURES 5a and 5b show perspective and side views of an endcap for a

lancing device according to still another example embodiment of the present invention.
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Detailed Description of Example Embodiments

[00018] The present invention may be understood more readily by reference to the
following detailed description of the invention taken in connection with the accompanying
drawing figures, which form a part of this disclosure. It is to be understood that this

invention is not limited to the specific devices, methods, conditions or parameters
described and/or shown herein, and that the terminology used herein is forthe purpose of
describing particular embodiments by way of example only and is not intended to be
limiting of the claimed invention. Also, as used in the specification including the appended
claims, the singular forms "a," "an," and "the" include the plural, and reference to a
particular numerical value includes at least that particular value, unless the context clearly
dictates otherwise. Ranges may be expressed herein as from "about" or "approximately
one particular value and/or to "about" or "approximately" another particular value. When
such a range is expressed, another embodiment includes from the one particular value
and/or to the other particular value. Similarly, when values are expressed as
approximations, by use of the antecedent "about." it will be understood that the particular
value forms another embodiment.

[00019] With reference now to the drawing figures. Figures 1a. 1b and 1c show
example embodiments of an endcap 10 for a lancing device according to the present
.nvention (corresponding features of the embodiments of Figs. 1b and 1care indicated with
single prime and double-prime reference numbers, respectively). The endcap 10
preferably comprises a first end 12 for releasable or permanent attachment to the
remainder of a housing of a lancing device. Alternatively, the endcapforms an integral part
of the housing of the lancing device. The endcap 10 can be adapted for use with any of a
variety of standard, commercially-available or later-developed lancing devices, by
appropriate configuration of coupling or attachment features of the first end 12 The
second end 14 of the endcap 10 preferably defines the opening 16 through which the
sharp lancet tip projects in its extended position to penetrate the skin at the intended
sampling site.
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[00020] In the depicted embodiment, the opening 1 6 is a generally square opening
'

formed at or near the center of the second end 14 of the endcap 10. In alternate

embodiments, the opening is a slot or an opening of circular, triangular, rectangular,

polygonal or other shape. The second end 14 of the endcap 10 preferably comprises a

contact ring or face 20, for placement against the skin around the sampling site. One or

more flexible fingers 22 extend from the endcap adjacent to the opening 16, projecting

obliquely forward and curving inward from the periphery of the opening. Four flexible

fingers 22 (two opposed pairs) project from the four sides of the opening 16 in the

embodiments of Figs. 1aand 1b, and two flexible fingers project from opposed sides of the

opening in the embodiment of Fig. 1 c. The flexible fingers 22 optionally taper from wider

and/or thicker at their root ends where they are connected to the endcap to narrower

and/or thinner at their free ends, to provide progressively increasing flexure toward the free

ends. Alternatively or additionally, the fingers 22 comprise one or more thin regions,

notches or other points of weakness, which act as a hinge point during flexure. The free

edges or tips of the fingers 22 are optionally turned forward, as shown in Figs. 1b and 1c,

and have an angled chisel edge to better engage the skin around the sampling site. The

flexible fingers are preferably formed of an engineering or medical-grade polymer, plastic

or other flexible, resilient material. The fingers 22 are preferably formed as integral

portions of a unitary endcap, as by injection molding or the like; or alternatively are

separately formed and attached to the body ofthe endcap by adhesive, welding, solvent or

thermal bonding, snap-fittings, couplings, connectors, or other attachment means.

[00021] The second end 14 of the endcap 1 0 is pressed against the subject's skin

around the sampling site prior to, during, and/or after lancing, causing the fingers 22 to flex

inwardly until the contact ring 20 is pressed firmly against the skin, with the fingers

engaging and pinching the skin at the sampling site to direct subcutaneous blood toward

the sampling site. Maintaining or applying pressure of the endcap against the skin around

the sampling site during and after lancing further assists in expressing blood out of the
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wound for sample collection, and causes the skin to bulge slightly to prevent premature
closure of the sampling site wound.

[00022] Figures 2a and 2B show an endcap 30 for a lancing device according to
another embodiment of the present invention. Lengthwise slits through at least a forward
portion of the endcap 30 proximal the second end 32 divide the endcap into a plurality of
fingers, at least one of which is a compressible finger. These fingers of the endcap 30 are
preferably tapered inwardly toward the second end 32 of the endcap, and are formed of a
flexible resilient material. In the depicted embodiment, four slits divide the endcap into four
fingers, two of which are compressible fingers 34. and two of which are non-compressible
fingers 36. The compressible fingers 34 preferably comprise an angled or accordion-
folded hinged section formed of flexible resilient material, which compresses when the
endcap 30 is pressed against the subject's skin. The non-compressible fingers 36
preferably comprise generally flat forward faces for contact with the subject's skin and
defining an opening therebetween for allowing passage of the sharp lancet tip The
compressible fingers 34 are preferably longer than the non-compressible fingers 36 and
extend beyond the non-compressible fingers in the direction of the second end 32 of the
endcap 30. When the second end 32 of the endcap 30 is pressed against the subject's
sk.n at the sampling site, the compressible fingers 34 compress until the forward faces of

the endcap 30 coupled with the compression of the compressible fingers 34 preferably
causes the fingers 34, 36 to flex inwardly upon pressing the endcap against the skin,
pool.ng blood at the sampling site prior to iancing, and helping to express blood from the
sampling site and prevent wound closure after lancing.

[00023] Figures 3a and 3b show an endcap 50 for a lancing device according to
another embodiment of the present invention. The second end 52 of this endcap
embod,ment comprises a plurality of flexible fingers 54, which taper outwardly toward the
second end of the endcap. The free ends of the fingers 54 optionally comprise contact
faces that are obliquely angled, tapering outwardly and away from the first end of the
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endcap An opening is preferably defined between the contact faces for passing the sharp

,ancet tip As the second end 52 of the endcap 50 is pressed against the subject's sk.n

around the sampling site, the fingers 54 preferably flex outwardly, tensioning the sk,n atthe

sampling site. Maintaining pressure on the lancing device after lancing thus tends to pull

the sampling site wound open, preventing premature closure. If the sharp lancet tip ,s a

blade having a transverse penetration edge (as opposed to a needle having a pointed

penetration tip), it is preferable to align the blade in the lancing device such that the fingers

apply tension to the skin perpendicular to the cutting edge of the blade, thereby further

enhancing the tendency to open the wound. Optionally, one or more of the fingers 54 ,s

configured to be more or less flexible than one or more other fingers, to impart tension to

the skin in a specified direction. For example, in the depicted embodiment, a first opposed

pair of fingers has a greater thickness (and thereby a lower degree of flexure upon

application of pressure) than a second opposed pair of fingers oriented perpendicular to

the first pair. In this manner, application of pressure causes a greater degree of flexure of

the second pair of fingers, tensioning the skin to a greater extent in the direction extendmg

between the fingers of the second pair.

[00024] Figures 4a and 4b show an endcap 70 for a lancing device according to

another embodiment of the present invention. The second end 72 of this endcap

embodiment^mprises-a^

depicted embodiment, an alternating array of four flexing fingers 74 and four non-flexmg

fingers 76 is provided. In alternate embodiments, all of the fingers are flexing fingers. The

flexing fingers 74 are preferably tapered or biased obliquely outwardly toward the.r free

ends and preferably include a barb or projection 78 adjacent their free ends. A collett nng

80 is slideably mounted around the flexing fingers 74. between the barbs 78 and a

retaining flange 82 proximal the first end of the endcap 70. as indicated by directional arrow

84 Sliding the collett ring 80 toward the second end 72 of the endcap 70 causes the

flexing fingers 74 to flex inwardly, and sliding the collett ring toward the first end of the

endcap allows the flexing fingers to return to their outwardly tapered positions. The collett
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ring optionally comprises a ribbed or knurled outer surface for improved manual gripping.

The non-flexing fingers 76 optionally comprise flat or tapered contact faces at their free
ends for contacting the subject's skin around the sampling site, and defining an opening
therebetween for allowing passage of the lancet tip. The flexing fingers 74 are preferably
longer than the non-flexing fingers 76, and extend beyond the non-flexing fingers in the
direction of the second end 72 of the endcap 70. The second end 72 of the endcap is

pressed against the skin at the sampling site, the skin is lanced, and the collett ring 80 is

slid toward the second end of the endcap (prior to, during or after the lancing step) to move
the flexing fingers 74 inwardly to direct subcutaneous blood toward the sampling site

wound, where it is expressed for sample collection.

[00025] Figures 5a and 5b show an endcap 90 for a lancing device according to still

another embodiment of the present invention. The second end 92 of this endcap
embodiment comprises a contact face 94 defining a generally central opening 96 for
passage of the lancet tip therethrough. At least one (four are shown) flexible finger(s) 98
are attached to the endcap proximal the first end of the endcap. and have free ends
projecting beyond the contact face 94 at the second end 92 of the endcap. In the depicted
embodiment, the fingers 98 are outwardly bowed, with their free ends tapered inwardly.
Pressing the second end 92 of the endcap 90 against the skin around the sampling site

-cause^the-finger^^

compressing the skin at the sampling site to direct blood toward the wound and help
prevent premature closure of the wound. In alternate embodiments, the fingers 98 are
bowed inwardly with their free ends tapered outwardly, such that pressing the endcap
against the skin around the sampling site bends the free ends further outwardly and
tensions the skin to prevent wound closure. In still further embodiments, one or more
fingers are bowed outwardly and tapered inwardly at their free ends, and one or more
fingers are bowed inwardly and tapered outwardly at their free ends, such that pressure
against the skin compresses the skin in one direction and tensions the skin in another
direction. .
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[00026] In a preferred method of operation according to the present invention, the

second end of the endcap of the lancing device is pressed into contact with the subject's

skin at the sampling site, the skin is lanced, and the sample is collected. In certa.n

embodiments, the fingers of the endcap are actuated (as by compression, manipulate of

a collett ring, or otherwise) to flex inwardly and/or outwardly, and thereby compress,

tension slide in contact with, and/or otherwise manipulate the tissue at and/or around the

sampling site, prior to lancing of the skin. Alternatively or additionally, the fingers are

acutated to flex inwardly and/or outwardly to manipulate the tissue at and/or around the

sampling site during and/or after lancing of the skin. In this manner, subcutaneous blood

can be directed by action of the fingers to pool in the area of the sampling site pnor to or

during lancing, and/or the blood can be expressed out of the wound by action of the fingers

during or after lancing, and/or the wound can be maintained open by the fingers to prevent

premature closure.

[00027] While the invention has been described with reference to preferred and

example embodiments, it will be understood by those skilled in the art that a variety of

modifications, additions and deletions are within the scope of the invention, as defined by

the following claims.
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CLAIMS

What is claimed is:

1
.

An endcap for a lancing device, the endcap comprising a first end for connection to
the lancing device, a second end for contacting the skin around a sampling site, and at
least one flexible finger extending toward the second end for contacting and manipulating
the skin at the sampling site.

2. The endcap of Claim 1 ,
wherein the second end of the endcap defines an opening

for passing a sharp lancet tip, and wherein the at least one flexible finger comprises a first

pair of fingers extending from adjacent the opening and projecting obliquely forward and
curving inward from the periphery of the opening.

3. The endcap of Claim 2, further comprising a second pair offingers extending inward
from the periphery of the opening, generally perpendicular to the first pair of fingers.

4. The endcap of Claim 2. wherein the fingers have sharp distal tips for engaging the
skin at the sampling site.

5. The endcap of Claim 1, wherein the at least one flexible finger comprises an
opposed pair of compressible fingers having a hinged section that compresses when the
endcap is pressed against the sampling site.

6. The endcap of Claim 5, further comprising a pair of non-compressibfe fingers
defining a lancet opening therebetween, wherein the compressible fingers are longerthan
the non-compressible fingers.

7. The endcap of Claim 1, wherein the at least one flexible finger comprises an
opposed pair of outwardly flexing fingers.

8. The endcap of Claim 7, wherein the opposed pair of outwardly flexing fingers
comprise contact faces that are obliquely angled and taper outwardly away from the first

end of the endcap.
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9 The endcap of Claim 1 , wherein the at least one flexible finger comprises at least

collett ring s.ideably mounted around the at least one flexing finger.

10 The endcap of Cairn 9, further comprises at least one nonTlexing finger havmg a

forward contact face for contacting the skin at the sampling site.

H The endcap of Claim 1. wherein the at least one flexible finger comprises an

opposed pair of outwardly-bowed,
inwardly-flexing fingers.

12 The endcap of Claim 11, further comprising a contact face between the pair of

outwardly-bowed, inwardfy-flexing fingers, and wherein free distal ends of the fingers

extend beyond the contact face.

,3 A fencing device for collecting a sample of body fluid from a sampling site on the

sKin of a subject, said lancing device comptising a lancet and a bousing composing an

position wherein a. leas, a sharp tip potion o, fhe lance, extends through the «**

wherein .he endcap comprises a, leas, one flexible conbrc, efemen, ,o, con,aC,ng and

manipulating the skin at the sampling site.

14 . The lancing device of Claim 13, wherein the at least one flexible contact element

GompFise^^pposed-eurved-flextble-membeFs,

1 5 The lancing device of Claim 13, wherein the at least one flexible contact element

comprises an opposed pair of compressible members having a hinged section that

compresses when pressed against the sampling site.

16 . The .ancing device of Claim 13. wherein the at least one flexible contact e.ement

comprises an opposed pair of outwardly flexing members.

17 The lancing device of Claim 13, wherein the at least one flexible contact e.ement

comprisesatleastoneflexingmembertaperedobliquelyoutwardly
toward its free end, and

funhercomprisingacoHettringslideably mounted
around the at.eastone flexmg member.
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18. The lancing device of Claim 13, wherein the at least one flexible contact element
comprises an opposed pair of outwardly-bowed, inwardly-flexing members.

19. A lancing device having an opening for passing at least a sharp tip portion of a
lancet therethrough, and a contact face surrounding said opening for contact against the
skin around a .sampling site, the lancing device further comprising at least one flexible

member having a free end extending beyond the contact face in its unflexed state.

20. A method of lancing skin to collect a fluid sample, the method comprising:

pressing a lancing device into contact with the skin adjacent a sampling site;

lancing the skin at the sampling site; and

actuating at least one flexible finger to flex and manipulate tissue adjacent
the sampling site.
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